Charged flanking residues control the efficiency of membrane insertion of the first transmembrane segment in yeast mitochondrial Mgm1p.
Mgm1p is a nuclearly encoded GTPase important for mitochondrial fusion. Long and short isoforms of the protein are generated in a unique "alternative topogenesis" process in which the most N-terminal of two hydrophobic segments in the protein is inserted into the inner mitochondrial membrane in about half of the molecules and translocated across the inner membrane in the other half. In the latter population, the second hydrophobic segment is cleaved by the inner membrane protease Pcp1p, generating the short isoform. Here, we show that charged residues in the regions flanking the first segment critically affect the ratio between the two isoforms, providing new insight into the importance of charged residues in the insertion of proteins into the mitochondrial inner membrane.